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1.0 INTRODUCTION 

East Beach, in the Town of Westport, Massachusetts, is a low cobble dune segment of a 
geologically complex barrier beach system, separating the ocean from the important Westport 
River estuary. The barrier beach system is home to residents, water-dependent businesses, 
recreational areas, and priority habitat. East Beach serves multiple community lifeline, 
recreational, and ecological functions and is highly vulnerable to coastal flooding hazards, both 
historically and at present. 

Westport residents are concerned that the impacts of coastal hazards on East Beach are going to 
worsen over the coming decades due to sea level rise and storm intensification caused by climate 
change. The Town of Westport held a workshop in 2018, funded by a Municipal Vulnerability 
Preparedness (MVP) grant from the State, to identify priorities for building community resilience 
to climate change impacts. Workshop attendees unanimously identified East Beach Road as a 
priority concern.  

The Town obtained another MVP grant in 2019 for the East Beach Corridor Vulnerability Study, 
ǘƻ ŎŀǊǊȅ ƻǳǘ ŀ ŘŜǘŀƛƭŜŘ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ /ƻǊǊƛŘƻǊΩǎ ǾǳƭƴŜǊŀōƛƭƛǘƛŜǎ ǘƻ Ŏƻŀǎǘŀƭ ŦƭƻƻŘƛƴƎ ƘŀȊŀǊŘǎ 
under a changing climate and identify potential adaptive actions for the Town to take, with the 
involvement of local stakeholders. This report documents the results of this project and the 
process by which they were developed. 

This project had three primary goals: 

1. Develop a probabilistic assessment of coastal flood vulnerability within the East Beach 
Corridor, based on a foundational understanding of past impacts and current conditions, 
and supplemented by advanced physical modeling.  

2. Recommend a suite of adaptation alternatives, using the findings of the vulnerability 
assessment and in cooperation with the Town and stakeholders, to: 

¶ Maximize the useable life of East Beach Road (and utilities); 

¶ Address access in the event of a breach at the Let; 

¶ Protect property and infrastructure along East Beach Corridor; and 

¶ Protect seasonal trailer homes on East Beach. 
3. With feedback from stakeholders and the Town, develop a coastal resilience 

implementation roadmap to guide incremental and flexible adaptation investments over 
time and provide science-based thresholds for action. 

1.1 PROJECT TEAM 

The Town of Westport contracted Woods Hole Group and its subconsultant, Kleinfelder, to 
conduct the vulnerability assessment and adaptation planning study. To ensure that the study 
was informed by local knowledge and guided by local priorities, Woods Hole Group staff worked 
closely with a Town Steering Committee throughout the analysis. People who participated in the 
Steering Committee are listed in Table 1. 
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Table 1 Steering Committee participants. 

Name Title 

John Bullard Planning Board, Member (Steering Committee Chair) 

Brian Valcourt Board of Selectmen, Member 

James Whitin Planning Board, Chair 

Robert Daylor Planning Board, Vice-Chair 

Philip Weinberg Board of Health, Vice-Chair; Conservation Commission, Member 

Sean Leach Beach Committee, Vice-Chair 

Mike Sullivan Resident, Cherry & Webb Lane 

David Sprogis Resident, Bridge Road 

Jeffrey Bolton Resident, East Beach Road 

Tony Vivenzio Resident, East Beach Road 

Christopher Capone Conservation Agent) 

Jim Hartnett Town Planner (Project Manager) 

1.2 PUBLIC OUTREACH  

As noted above, achieving the goals of the project was dependent on the involvement of local 
stakeholders, both to raise public awareness of the escalating flood risks posed by sea level rise 
and storm surge to the East Beach Corridor, as well as inform strategies for adapting the Corridor 
to these changes over time. Public outreach activities were scheduled at each project milestone 
to keep the public and the Town officials abreast of the latest findings, gather input at crucial 
junctures, and facilitate active engagement over the lifetime of the project. At public meetings, 
Woods Hole Group presented information on climate change, flood modeling, the vulnerability 
and risk of the East Beach Corridor, adaptation options and implementation recommendations. 
Table 2 lists the meetings and public outreach activities organized as part of the project.  

Table 2 Summary of public outreach activities. 

Date Public Outreach Activity 

February 5, 2020 
 

Kick-off Meeting and interviews with Town staff and officials. 

April 30, 2020 
 

Steering Committee meeting to review findings from review of 
historical documents, prior studies, and coastal flood risk modeling. 

June 30, 2020  
 

Recorded webinar on findings from review of historical documents, 
prior studies, and coastal flood risk modeling; posted to Town of 
Westport project webpage and Vimeo account; mailed notification to 
186 property owners. 

July - September, 2020 Online survey (50 respondents) on impacts from past storms, public 
perceptions of future risk, level of support for action, and ideas for 
adaptation. 

October 7, 2020 Virtual Public Meeting (52 attendees) on vulnerability assessment 
findings and general adaptation strategies; posted notice of meeting 
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on Town website and events calendar; email notification to parties of 
interest. 

November 9, 2020 Steering Committee Meeting to review conceptual adaptation 
alternatives. 

December 2, 2020 Steering Committee Meeting to refine and prioritize conceptual 
adaptation alternatives. 

April 21, 2021 Steering Committee Meeting to review draft report comments and 
discuss next steps. 

May 13, 2021 Steering Committee Meeting to review the final report. 

May 18, 2021 Planning Board Meeting to review the vulnerability assessment 
findings and present the final adaptation recommendations and 
implementation plan to the Board and public. 

 

1.3 ACKNOWLEDGEMENTS 

The Town would like to thank the MA Executive Office of Energy and Environmental Affairs for 
supporting this project with an MVP Action Grant, without which this project would not have 
been possible. The Town would also like to thank the contribution of the Massachusetts 
Department of Transportation (MassDOT) under the direction of Steven Miller, Project Manager, 
and the Federal Highway Administration related to the modeling associated with the Boston 
Harbor Flood Risk Model (BH-FRM). The methodology from the BH-FRM was utilized as the basis 
for the development of the Massachusetts Coastal Flood Risk Model (MC-FRM), which was used 
for this study. The Town would also like to thank the Westport Historical Society and David Jones 
for sharing historical records with the project team, some of which are used in this report. Finally, 
and most importantly, the Town would like to thank the Steering Committee, public forum 
attendees, and online survey participants for their valuable contributions of time, knowledge, 
and ideas that informed this project. 
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2.0 VULNERABILITY ASSESSMENT 

The coastal climate change vulnerability assessment carried out for this project was focused on 
the East Beach Corridor, including the roadway, utility poles, and public and private properties 
located on East Beach between Horseneck Road and John Reed Road (Figure 1). The broader 
barrier beach system that East Beach is a part of, including its development, infrastructure, and 
natural resources, was considered contextually.  

 

Figure 1 East Beach Corridor Vulnerability Study Area and Context. 

The total barrier beach system has about 80 homes, a major boatyard, a restaurant, State and 
Town owned public beaches, and, on the East Beach segment, seasonal trailers. Horseneck Beach 
State Reservation, which hosts one of the largest public beaches in Massachusetts as well as 
campgrounds, is located on the barrier beach.  

There are only two routes to access and evacuate the barrier beach in an emergency, the westerly 
Route 88 Fontaine Bridge (a drawbridge) across the Westport River and the historical easterly 
East Beach Road connection to Horseneck Road. All the electricity, telephone, and 
telecommunications services are routed from the mainland to the private and public properties 
on the barrier beach system through the East Beach Road right of way on utility poles. 
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The barrier beach system also plays significant roles in preventing storm damage and controlling 
flooding along the Westport River estuary and supporting and protecting natural resources of 
environmental, economic, and recreational significance.  

The vulnerability assessment of the East Beach Corridor combines a foundational understanding 
of past impacts and current conditions with new insights from advanced physical modeling to 
estimate potential impacts of coastal hazards in the present as well in the near-term (2030-2050), 
medium-term (2050-2070), and long-term (2070-2100) future accounting for climate change. 
This section describes the data sources, modeling approaches, and findings of the vulnerability 
assessment, addressing the following hazards and impacts included in the scope of work: 

¶ Historic storm impacts (Section 2.1) 

¶ Historical and potential future erosion (Section 2.2) 

¶ Sea level rise and storm surge inundation (Section 2.3) 

¶ Nuisance overwash, major road damage, and breaching (Section 2.4) 

¶ Utility pole undermining (Section 2.5) 
 

A summary of the vulnerability assessment findings is provided in Section 2.6. 

2.1 HISTORIC STORM IMPACTS 

The East Beach Corridor and residents, businesses, workers, and visitors of the broader barrier 
beach system have repetitively been impacted by damaging coastal storms. Figure 2 shows a 
timeline of some of the major historic storms that have impacted Westport, Massachusetts. This 
section of the report describes and illustrates the impacts on East Beach from a selection of the 
most historic storms in addition to ongoing nuisance flooding and overwash events. 

 

Figure 2 Timeline of significant historical storms that have impacted Westport. 

2.1.1 Hurricanes of 1938, 1944, and 1954 

Many people lost their lives, sustained physical and psychological harm, lost incomes, or had their 
properties destroyed and taken by eminent domain because of the historic hurricanes of 1938, 
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1944, and 1954. These impacts are memorialized in the Westport Historical Society (WHS) and 
private collection records and the collective memory passed between generations of residents.  

Prior to the 1938 Hurricane, the Horseneck Beach and East Beach shorelines were highly 
developed with homes, hotels, stores, entertainment venues, houses of worship, stables, and 
other facilities. David Jones, a historian with ties to Westport, created a series of maps (Figure 3) 
showing the locations of buildings on East Beach pre-1938, based on historical insurance and 
property assessors maps, overlaid on recent aerial photos. Most of the structures on the ocean 
side were in beachfront areas that have eroded away over the past 80 years or so and are now 
submerged. The severe erosion has been caused by a combination of natural processes and 
human activities, according to past studies, but there is a lack of consensus on the degree of 
causation by each. 

 

Figure 3 Map of East Beach development before the 1938 Hurricane. 

¢ƘŜ мфоу IǳǊǊƛŎŀƴŜ ƛǎ ǘƘŜ άǎǘƻǊƳ ƻŦ ǊŜŎƻǊŘέ ŦƻǊ ǘƘŜ ŀǊŜŀΣ ǊŜǎǳƭǘƛƴƎ ƛƴ ǘƘŜ ƘƛƎƘŜǎǘ ǿŀǘŜǊ ƭŜǾŜƭǎ ƛƴ 
recorded history at more than 14 ft above mean high water. Almost all the pre-1938 structures 
were destroyed in the hurricane as shown in an aerial taken in 1938 after the hurricane (Figure 
4), provided by David Jones, and other historical photos in the WHS and private archives. East 
Beach Road was covered with sand and debris 1-о Ŧǘ ŘŜŜǇΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ¢ƻǿƴΩǎ мфоу !ƴƴǳŀƭ 
Report. 
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Figure 4 Aerial photo of East Beach after the 1938 Hurricane. 

Figure 5 is an illustrative photo of the impacts on East Beach ŎŀǳǎŜŘ ōȅ ǘƘŜ мфоу IǳǊǊƛŎŀƴŜΩǎ 
powerful storm surge, wind, and waves. It shows the rubble of structures that have been 
damaged or destroyed, toppled utility poles, and large berms of cobble and sand pushed onto 
land where East Beach Road would have been. More harrowing are the historical accounts of 
residents that survived the flood, archived at the WHS. Due at least in part to the lack of early 
ǿŀǊƴƛƴƎ ŀōƻǳǘ ǘƘŜ ŘŀƴƎŜǊ ƻŦ ǘƘŜ ƛƳǇŜƴŘƛƴƎ ƘǳǊǊƛŎŀƴŜΩǎ ƳŀǎǎƛǾŜ ǎǘƻǊƳ ǎǳǊƎŜΣ нн ǇŜƻǇƭŜ ŘǊƻǿƴŜŘ 
ŀƴŘ ŘƛŜŘΦ !ŎŎƻǊŘƛƴƎ ǘƻ ŀƴ ƛƴŦƻǊƳŀǘƛƻƴŀƭ ǇƭŀŎŀǊŘ ŦǊƻƳ ŀ ²I{ ŜȄƘƛōƛǘ άǘƘŜ ȅƻǳƴƎŜǎǘ ǿŀǎ ǘǿƻ ȅŜŀǊǎ 
old, the ƻƭŘŜǎǘ уф ȅŜŀǊǎ ƻƭŘΦέ 
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Figure 5 Photo of East Beach after the 1938 Hurricane. 

After the 1938 Hurricane, some structures were rebuilt on East Beach. A few years later, the 1944 
Hurricane came through the area and again resulted in damage to structures, East Beach Road, 
and utility infrastructure on East Beach (Figure 6). 
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Figure 6 Photos of East Beach after the 1944 Hurricane (WHS).  

Two hurricanes impacted New England in 1954, Carol and Edna. Hurricane Carol was the more 
destructive for Westport, with similar water levels as the 1938 Hurricane and extremely powerful 
and destructive storm surge and winds. As shown in Figure 7, storm surge from Hurricane Carol 
lifted structures that had been rebuilt on East Beach, carried them into the Let, and deposited 
them on the marsh up to a mile upriver. After Hurricane Carol, most private properties on 
Horseneck Beach were taken by the State into public trust and the Horseneck Beach Reservation 
was created. This was highly controversial and consequential for Westport residents at the time. 
In interviews with Town officials, it was stated that the State intended to take properties on East 
Beach as well, but the Town negotiated to avoid the takings by limiting redevelopment of East 
Beach to only temporary seasonal structures, East Beach Road, and utilities. The few structures 
on East Beach that survived the hurricane were allowed to remain, and, of those that survived or 
have been rebuilt after subsequent storms, many have since been elevated on piles. 
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Figure 7 Newspaper clipping (WHS) and aerial photo of impacts after Hurricane Carol 
(1954). 

2.1.2 Hurricanes Bob (1991) and Irene (2011) 

Many residents have living memory of more recent hurricanes, like Bob in 1991 and Irene in 2011, 
which caused significant destruction to infrastructure and private property, but for perspective 
produced water levels only half and one third the height of the record 1938 Hurricane. East Beach 
Road and utilities were particularly impacted, leaving the community without or with diminished 
lifeline services and access to recreational resources for extended periods of time. tŜƻǇƭŜΩǎ Řŀƛƭȅ 
routines and quality of life were impacted according to online survey results, and businesses, like 
the Bayside Restaurant that relies on access from Horseneck Beach to attract visitors, suffered 
economically according to interviews with Town staff and officials.  

Figure 8 shows destroyed structures, East Beach Road completely covered by cobble and sand, 
and utility poles toppled by Hurricane Bob. According to interviews with Town staff and officials, 
after Hurricane Bob, the barrier beach was without electricity for 6 to 8 weeks and East Beach 
Road had to be entirely reconstructed. As in Hurricane Carol, structures from East Beach were 
carried into the Let by storm surge and wind.  

 




























































































































































































